somnolent condition and had one or two slight rigors. The inflammation extended up to the elbow, fluctuation being present up to the lower third of the forearin. An incision was now made in the centre of the volar surface of the hand, another above the annular ligament of the wrist, and a third higher in the forearm. Drainage tubes were inserted, one of which passed underneath the annular ligament. A culture from the pus gave a growth of Staphylococcus aureus and Streptococcus pyogenes, whilst a culture from the blood showed only streptococci, proving that the septiceemic condition was due to this particular organism.
For this reason a vaccine was nmade from the culture of the streptococci, and the index of the blood to this particular organism was tested on March 6 at midday, when it was high, owing to the inoculation which the operation had produced.
From the opsonic chart it will be seen that the index already began to drop on the evening of the same day. The first dose of half a million of the vaccine was injected at 1 a.m. on March 7, with the effect that between 5 a.m. and 6 a.m. the negative phase set in. The patient was so ill at that time that brandy and strychnine were given, as collapse was threatening. At 9 a.m. the index had already risen slightly above the normal; the inflammation in the arm had spread to about 3 in. from the axilla, and there was deep fluctuation on the flexor surface of the elbow. About 1 p.m. the index had risen a little higher; she felt much brighter and the pain had diminished. At 7 p.m. the index was 2 64, and the inflamnmation of the upper part of the arm had subsided. On the following morning the index had fallen to I 64, and about midday another inoculation of half a million was given, which was followed by a negative phase showing itself in violent headache, general malaise and sickness. As shown by the chart, the index rose again on the next morning, and also the aspect of the patient was much better, although pain in the hand was still acute; all fluctuation had disappeared above the level of the highest incision. On March 9 she had, apparently, not quite reached -+ -Opsonic chart (Case I).
the positive phase, but another small dose of a quarter of a million was given, as it was proposed to remove the drainage tubes on the following day; and thus an auto-inoculation from the wound would be likely to occur. The drainage tube was, however, not removed until the second day after this, and the chart shows that this produced, like an inoculation, a negative and positive phase. As soon as the index proved that the positive phase had passed, another larger inoculation was given, and the March 24 another inoculation of 11 millions was given, the positive phase of which only appeared on March 29, on which day the wounds were probed, and fresh gauze drawn through the tracks. The chart clearly shows that this also acted like an inoculation. From this time the index was very irregular, because every time the arm was dressed an attempt was made topress out some discharge, and this massage acted as a small inoculation each time. As toon as this repeated mnassage was discontinued the index dropped at once, and a further inoculation had the desired effect. The patient had now remarkably improved, the temperature falling to about 990 F., and only rising to 1000 F. at night, so that only one index a day was taken. On May 24 the patient was sent to the seaside.
This case illustrates the value of taking frequent indices in cases of acute septicoemia, and shows the importance of conducting all surgical interferences under the guidance of the index. Even the removal of a drainage tube or the introduction of a gauze plug may act as inoculations and may considerably mislead the opsonist. CASE II.
Mrs. F. W. was delivered of a stillborn child on January 27, 1908, internal version being performed because of pla6erAa praevia. On January 31 abdominal pain and diarrhoea began, followed by frequent rigors on the following days. On February 5 she was admitted to the hospital with sickness, diarrhoea, profuse vaginal discharge, and a slight perineal tear. On February 7 an intra-uterine douche was administered, and quinine given internally.
The temperature chart shows that after the intra-uterine douche a fall of temperature occurred, owing, probably, to the fact that, by the introduction of a Fritzsch-Bozeman's catheter, the mucous lining of of the cervix, and possibly also of the cavity of the uterus, was slightly scratched, and consequently such a douche acts to a certain extent as an inoculation. This view was confirmed by the fact that at the second intra-uterine douche on February 9 there was a slight heemorrhage after the douche, and again a fall of temperature occurred on the following day. All intra-uterine douches and local treatments were now stopped, and only the lower part of the vagina and vulva irrigated twice a day. On that day a blood-culture was taken, which grew a shortchained streptococcus, and cultures were also taken fromr the vaginal secretion, which grew chiefly streptococci, and also two or three small colonies of a coli-form organisim. The streptococcus being present in the blood of the patient proved that this was the cause of her septicaemic condition. Some delay occurring in the preparation of a vaccine the patient was inoculated with a streptococcic vaccine made from organisms of another patient, but the chart shows that this inoculation had practically no influence on the temperature, nor did it affect the opsonic index. On February 18 a dose of 21 millions of a vaccine made from the streptococcus cultivated from the blood was given, and the temperature chart shows a considerable fall. The patient felt much better, and the discharge, although still present, considerably diminished. On February 24 a second inoculation was given, and a further fall of tenmperature took place, no further rise above 99°F. occurring. Two was about twice as high as the normal, and from that day large doses of citric acid were given, and all the milk given was decalcified. The result of this treatment was that the pain in the leg had practically gone on February 23-i.e., five days after the citric acid was applied, and the cedema and swelling of the leg had subsided by February 26. A further test for calcium salts in the blood, on February 27, yielded 1,300 dilutions of amnmonium oxalate, which is practically normal. The patient quite recovered the power of her leg, and for the last six months has been perfectly well. This case showed clearly that it was futile to use a streptococcic vaccine unless it was certain that it was prepared from the same strain of streptococcus as that fromn which the patient was suffering. On the other hand, it also showed that the intra-uterine douche, or any other local procedures, acted.as self-inoculations, and that for this reason all local treatment should always go hand in hand with the opsonic treatment, and should be entirely guided by the directions of the opsonist. The thrombosis in the femoral vein could almost certainly have been avoided if citric acid had been given in good time-i.e., before the coagulability of her blood got high.
CASE III.
The patient, a strongly built man, aged 38, a plumber and sewage worker, was admitted into hospital on March 18, 1908, as a probable case of typhoid. Until about ten days previously he had always enjoyed good health, and had never had any illness of importance. A short time previously he had inhaled some very offensive gases in the act of cleansing a drain, and he attributed his illness to this cause.
Five weeks before his admission he had been bitten by a rat on the left thumb, after which an abscess had formed, followed by lymphangitis and enlargement of the axillary glands. All these symptoms had subsided at the time of his admission, a red scar only remaining on the volar surface of his thumb. The skin was dry, the tongue furred, and there was an erythematous rash on the neck, arms and abdomen. All the organs appeared to be normal. The urine was also normal; the bowels at first were constipated, but later relaxed. The abdomen was not distended, and not tender. The patient complained of headache, backache, drawing pains in the limbs, sleeplessness, and thirst.
The diagnosis of typhoid fever had soon to be dismissed, and a tender inflammatory swelling of one ankle and knee, together with frequent rigors and profuse perspirations, suggested acute rheumatism, with an alternative possibility of septicamia. On the third day after admission he had a sharp fall of temperature, and as a blood-culture remained sterile, the diagnosis of rheumatic fever was upheld, and the patient was given large doses of salicylates, with the apparent result of greater remissions of fever on March 24 and 26. The temperature rose again to 103°on March 29, and another crop of erythematous patches appeared, in which were some raised anmemic-looking areas similar to an urticarial rash. These patches appeared chiefly on the forehead, neck and arms. Cultures of Micrococcus tetragenus (Koch, Gaffky) were obtained from the serum from these patches. Several attempts were made to obtain opsonic indices from the patient's blood, but owing to the fact that the serum agglutinated the blood-corpuscles, even in dilutions of 1 in 60, the indices were unreliable. It was therefore decided to inoculate without the index, guided chiefly by the temperature. Not knowing the toxicity of the Miicrococcus tetragenus, and finding no records of cases treated by vaccine for this organism, it was thought advisable to begin with a very small dose, giving 2 millions on April 3, when the temperature was just rising. On the day after the inoculation the temperature showed a slight remission, but went up higher on the third day after it. This rise was followed by a remission of three days, and at the next pyrexial attack another inoculation of 3 millions was given, followed by a remission of four days. On March 5 the coagulation time of the blood was found to be only half a minute, so citric acid in large doses was given, and all the milk taken was decalcified. The regularly occurring pyrexial attacks now suggested that there might be some form of malaria present, and as the patient so far did not show any improvement no further inoculations were given. Several blood-tests for malaria parasites were taken with a negative result, but, nevertheless, the patient was given some quinine; the drug, however, could not be continued on account of toxic symptoms.
As the question was now raised whether the Mlicrococcus tetragentus was not purely an accidental find, an agglutination test of the patient's serum to the organism was made during the pyrexial stage, as well as during the time of lowest temperature; both gave an agglutination of only 1 in 5, and a counter-test made with normal blood-serum gave the same result. This made it all the more doubtful whether the ]llicrococcus tetragenus was really the cause of the illness. On April 24, therefore, another blood-culture was taken during the pyrexial stage, and in all the tubes the AIlicrococcus tetragenus grew in pure culture. There was thus no doubt that this organism was the cause of the disease, and inoculations were again started, with a dose of 10 millions.
The chart shows that after this inoculation the pyrexial stage was much shorter than previously, but that the temperature rose to 1040. Another attempt to take indices gave no better result than before, so the inoculation was repeated during the following pyrexial stage. At this 1t;4 stage a blood-culture remained sterile, but cultures taken from several of the erythematous patches which still appeared regularly during the pyrexia again grew typical colonies of the Micrococcus tetragenus. The intervals between the pyrexial stages now grew longer, and for this reason a further increase in the dose of vaccine was made. Regular inoculations were now given at the highest point of the pyrexia, the intervals between the attacks of fever becoming longer as the dose was increased, and the rise of temperature altering its character and becoming step-like. After the second dose of 60 millions the interval between the pyrexial stages increased to eight and a half days, whereas previously it was only three or four days. Agglutination tests again gave exactly the same result as previously. After the inoculation of 100 millions the interval increased to twelve days, and the temperature rose only to 100'20 F. At this time 140 millions were inoculated, with the result that about twelve hours later the patient had a severe rigor, after which his temperature fell, only to rise to 99.40 F. on the twentyfirst day after the inoculation, when the final inoculation of 150 millions was given, without showing any clinical symptoms of a negative phase. Subsequently the patient's temperature remained normal; in August he was able to resume his work, and at the present time is quite well.
The literature contains records of only some forty cases of Micrococcus tetragenus infection, and of these in only twenty-six was the M1licrococcus tetragenus not associated with other organisms. Amongst these twenty-six cases were sixteen of localized infection, seven of septicaemia associated with pleurisy, and only three of septiceemia without pleurisy. Micrococcus tetragenus was known to be frequently present in the respiratory tract of quite healthy persons, and to be still more frequently found in association with tubercle bacilli in phthisis. Hitherto it was looked upon as a more or less innocuous saprophyte. Jakowski and Hoyer, in 1886, appeared to be the first to publish cases in which the pathogenic action of this organism was proved. Since then forty cases have been recorded by various authors, amongst whom were Dieulafoy, Carriere, Chauffard and Ramond, and Josue and Lian, the lastnamed giving a most extensive account of the cases on record. No case of the kind appears to have been published in the English literature.
There is not much doubt that the original infection in this case took place through the rat-bite, as it is well known that Micrococcus tetragenus is the frequent cause of septicaemia in rats and mice.
Various authors have stated that dogs are immune against this organism, and it was interesting that the dog of the patient in question had been bitten by the same rat, and was ill for, six weeks afterwards, but, unfortunately, no bacteriological investigation of the cause of the dog's illness was made.
The last case reported shows clearly that the negative result of a blood-culture, especially if taken during an apyrexial stage does not prove that a septicaemia could be excluded. It also shows that the agglutination test does not prove whether or not an infection could be attributed to one particular kind of organism, and also that, if after the first few inoculations no marked improvement is noticed, the treatment should not necessarily be abandoned. "Butcher's Streptococcus" Infection. By H. GOODWYN, F.R.C.S. MRS. T., the wife of a butcher, scratched the end of her index finger with a bread knife in November, 1907; the scratch was so insignificant that she applied no dressing and went on with her work in the shop, handling meat all day. Four days later a patch of erythematous redness appeared on the finger, with a swollen edge and some serous effusion under the skin; it extended from the site of the scratch to the metacarpophalangeal joint. A dressing of perhydrol 10 vols. per cent. was applied, but on the next dav the patch had spread as far as the wrist, with a good deal of cedema of the dorsal surface of the hand; there was no sign of suppuration. The swelling was freely incised, but only a thin sanious fluid escaped; the fluid contained a fair number of streptococci in short chains. The same dressing was applied, and on the following day all swelling and redness had subsided. Four or five days later there was a further spread of the erythema as an annular patch pale in the centre, and with a swollen red margin containing clear serum. These patches continued to form at short intervals until they reached the elbow. At this time Dr. Sole, Pathologist to the Exeter Hospital, obtained from the serum a vigorous growth of streptococci, and from it prepared a vaccine with which the patient was treated continuously at intervals of eight to ten days in gradually increasing doses up to 1,000,000,000, with a fairly satisfactory result; the patches, however, gradually spread till the whole chest was covered. Pus formation occurred in some patches, and after discharging for a day or two an intensely painful raw surface was left, which was treated with various antiseptic dressings, especially
